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1 . Claims 1 -22 are presented for examination. 



Claim Rejections - 35 USC ' 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 1 02 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 



3. Claims 1-3 are rejected under 35 U.S.C. § 103 (a) as being unpatentable over 
Eccles patent no. 6,574,758. 



4. As to claim 1 , Eccles teaches the invention substantially as claimed, including a 

double data rate (DDR) circuit [see Fig. 2], comprising: 

A stimulus generator [test signal generator 9 of Fig. 2] configured to generate a 
test DDR signal [col. 1 lines 29-39]; 

An evaluator [comparator 11 of Fig. 2] configured to compare said test DDR 
signal with a response signal produced by the DDR circuit in response to said 
test DDR signal [see claim 1]; and 

A result generator configured to generate an error condition if said response 
signal does not have a predetermined relationship to said test DDR signal [see 
claim 1]. 



Eccles does not explicitly teach a self testable DDR circuit in the implementation 
of Fig. 2; however, in a similar implementation of Fig. 4 [see Fig. 4], Eccles teaches that 
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Fig. 4 is built into an ASIC chip [see col. 6 lines 39-43]. Another word, this ASIC chip 
includes a built-in self-test (BIST) DDR circuit. 

It would have been obvious to one of ordinary skill in the Data Processing art at 
the time of the invention was made to provide a self testable DDR circuit by implement 
the teachings of Eccles into ASIC chip as suggested by Eccles. This modification would 
have been obvious and a person having ordinary skill in the art would have been 
motivated to do so because it would provide a built-in self-test (BIST) for a 
semiconductor device. 

5. As to claim 2, Eccles teaches the stimulus generator, the evaluator and the result 
generator are located on a single semiconductor chip [col. 6 lines 39-43]. 

6. As to claim 3, Eccles teaches the self testing perform without crossing a 
boundary of the semiconductor chip [Fig. 4 implemented in an ASIC, col. 6 lines 39-43] 
thereby allowing said self test to be performed at an dn-chip clock speed [clock 1 and 
clock 2 of Fig. 4]. 

7. Claims 4-8 are rejected under 35 U.S.C. § 103 (a) as being unpatentable over 
Eccles patent no. 6,574,758 in view of Nadeau-Dostie et al. (Nadeau-Dostie) patent no. 
5,349,587. 

8. As to claim 4, Eccles does not teach the stimulus generator comprises a linear 
feedback shift register. A self test mode control by a BIST controller 

Nadeau-Dostie teaches a BIST including a test stimulus generator comprises a 
linear feedback shift register [col. 5 lines 33-57] 
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It would have been obvious to one of ordinary skill in the Data Processing art at 
the time of the invention was made to implement the test signal generator as taught by 
Eccles with a linear feedback shift register as taught by Nadeau-Dostie. This 
modification would have been obvious and a person having ordinary skill in the art 
would have been motivated to do so because it would provide a simple circuit for the 
test generator. 
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9. As to claim 5, Nadeau-Dostie teaches a self-test mode operation controlled by a 
BIST controller [col. 5 lines 33-57]. 

10. As to claim 6, Nadeau-Dostie teaches response rate same as the rate of a 
normal mode of operation [see claim 2, 3 and 7]. 

11. As to claim 7, Nadeau-Dostie teaches performing said comparison dynamically 
as said response signal is generated [see claim 4]. 

12. As to claim 8, Eccles and Nadeau-Dostie do not teach the result generator 
maintain the error condition during generation and evaluation of subsequent test DDR 
signal. 

Official Notice is taken that maintain the error condition during generation and 
evaluation of subsequent test signal is well known in the art. There are 3 options when 
running a test program: continue on fail (with the fail light is ON), stop on fail or restart 
on fail. Maintain the error condition while running a subsequent test signal is a continue 
on fail option. 

It would have been obvious to one of ordinary skill in the Data Processing art at 
the time of the invention was made to implement the self-test taught by Eccles and 
Nadeau-Dostie in a continue on fail option. This modification would have been obvious 
and a person having ordinary skill in the art would have been motivated to do so as a 
matter of design choice because it would provide a simple diagnostic procedure. 
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13. Claims 9-10, 17 and 20 are rejected under 35 U.S.C. §103 (a) as being 
unpatentable over Eccles patent no. 6,574,758 in view of Johnson et al. (Johnson) 
patent no. 5,023,590. 

14. As to claims 9, 17 and 20, Eccles teaches the invention substantially as claimed, 
including a self testable double data rate (DDR) circuit [see Fig. 4] for I/O interface 
[interface between first circuit and second circuit of Fig. 4], comprising a signal 
generator [test signal generator 9 of Fig. 2]; an evaluator [comparator 1 1 of Fig. 2]; a 
result generator [see claim 1] located on a single semiconductor chip [col. 6 lines 39-43] 
as discussed in claim 1 above. 

However, Eccles does not teach the DDR circuit is configured with macro cell. 

Johnson teaches a cascadable 17-bit self-testing comparator [see Fig. 1 and 
claim 1] by interconnecting the data pins with the logic macro cells for fast comparison 
of 17-bits on chip [see col. 1 lines 5-10]. 

It would have been obvious to one of ordinary skill in the Data Processing art at 
the time of the invention was made to configure the DDR circuits taught by Eccles as 
with macro cell as taught by Johnson. This modification would have been obvious and 
a person having ordinary skill in the art would have been motivated to do so because it 
would provide a fast DDR built-in self-test circuit. 

15. As to claim 10, Eccles teaches the testing of the I/O interface is perform without 
the I/O pattern crossing a boundary of the semiconductor chip [col. 6 lines 39-43], 
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thereby allowing said testing to be performed at an on-chip clock speed [clock 1 and 
clock 2 of Fig. 4]. 

16. Claims 11-16, 18-19 and 21-22 are rejected under 35 U.S.C. § 103 (a) as being 
unpatentable over Eccles patent no. 6,574,758 in view of Johnson et al. (Johnson) 
patent no. 5,023,590 and further in view of Nadeau-Dostie et al. (Nadeau-Dostie) patent 
no. 5,349,587. 

17. As to claim 11, Eccles and Johnson do not teach the generator comprises a 
linear feedback shift register. 

Nadeau-Dostie teaches a BIST including a test stimulus generator comprises a 
linear feedback shift register [col. 5 lines 33-57] 

It would have been obvious to one of ordinary skill in the Data Processing art at 
the time of the invention was made to implement the test signal generator as taught by 
Eccles with a linear feedback shift register as taught by Nadeau-Dostie. This 
modification would have been obvious and a person having ordinary skill in the art 
would have been motivated to do so because it would provide a simple circuit for the 
test generator. 
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18. As to claim 12, Eccles, Johnson and Nadeau-Dostie do not teach a linear 
feedback register has a characteristic polynomial of x1 0 + x3 + 1 . 

Official Notice is taken that a linear feedback register has a characteristic 
polynomial of x10 + x3 + 1 is well known in the art. 

It would have been obvious to one of ordinary skill in the Data Processing art at 
the time of the invention was made to implement the test signal generator as taught by 
Eccles with a linear feedback shift register has a characteristic polynomial of x10 + x3 + 
1. This modification would have been obvious and a person having ordinary skill in the 
art would have been motivated to do so as a matter of design choice because it would 
provide a simple circuit for the DDR test generator. 
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19. As to claim 13, Nadeau-Dostie teaches performing said comparison in real time 
[see claim 4]. 

20. As to claim 14, Nadeau-Dostie teaches test data form at a first data rate in 
normal operation mode and produces the output at said first data rate in a self-testing 
mode [see claim 2, 3 and 7]. 

21. As to claims 15&16, Johnson teaches an I/O interface macro cell [see claim 1]. 

22. As to claim 18, Johnson teaches an I/O interface comprising a built-in self-test 
controller [programmable crossbar switch 22 of Fig. 1] to control said self testing of said 
I/O macro cell and said clock macro cell [see claim 1]. 

23. As to claim 19, Johnson teaches the self-testing of each macro cell is performed 
at an operational speed of said macro cell [inherently on col. 4 lines 1-15]. 

24. As to claim 21, Eccles teaches the stimulus generator, the evaluator and the 
result generator are located on a single semiconductor chip [col. 6 lines 39-43]. 

25. As to claim 22, Eccles teaches the self testing perform without crossing a 
boundary of the semiconductor chip [Fig. 4 implemented in an ASIC, col. 6 lines 39-43] 
thereby allowing said self test to be performed at an on-chip clock speed [clock 1 and 
clock 2 of Fig. 4]. 
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Conclusion 

26. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

27. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Ton, whose telephone number is (703) 306-3043. 
The examiner can normally be reached Monday through Thursday from 6:30 AM to 4:00 
PM and alternate Friday from 6:30 AM to 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady, can be reached at (703) 305-9595. 

Any inquiry of a general nature of relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 305-9600. 
Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
or faxed to: (703) 872-9306 
Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 
Drive, Arlington. VA., Sixth Floor (Receptionist). 
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February 20, 2004 



DAVID TON 
PRIMARY EXAMINER 



